.

|
)

m .
00 .

w 1
—
<
2

i

T T TN e R TR L R

AMRL-TR-75-50
Volume 145

' USAF BIQENVIRONMENTAL NOISE DATA HANDBOOK
" VeZame 146

F-16B In-Flight Crew Noise

DTIC
AUGUST 1979

ELECTE
. MAR 1 8 1980

BEST

AVAILABLE COPY

o e ooFd

Approved for public release: distribution unlimited.

AEROSPACE MEDICAL RESEARCH LABORATORY
AEROSPACE MEDICAL DIVISION

AIR FORCE SYSTEMS COMMAND
\WWRIGHT-PATTERSON AIR FORCE BASE, OHIO 45433

80 3 14 006



NUIIVES —

= . - ~

When US Government dias iwgs, specificahions, or othzr data e gaed fua oay purpase other thanndufindely iclated
Gaverament preciremgint vperation, the Government thereby incius no respoansibility nor 24y obligation what-
sere oo, otnd the Lact thist the Governmens aiavhave formulated, furnished, or in any way <upplied the said doawings,
apecitivations. v uther dutd, is 1ot W by regarded by implication oy otherwise, svigany manner Kccnsing the holder
or uny vlher persci Ve Cutf oration, oF Canveying agy nghis or peemission to m.muf.icmrc. usg, or wcll any patented
nevention tha may i any way he-related therete,

TMease dv ot seguest copies of thes report from Actospace Medical Research Lubontory, Additionad copies nuy be
purchised from:

Nutinal Techmeal Information Service '
SIS Part Ruyal Read
Springflield, Virglnia 22101

Federal Guvernment agencies and ther conteactors registered with Defense Documentation Center should direct
requests for copies of this report

Defense Do umentation Center

Cumeton Station
Alexandvia, Virginia 22314

TECHNICAL REVIEW AND APPROVAL

Tasveport has heen reviewed by the Infonration Olfice (0D and is releasable to the Nationad Technical Information
Service (NTIS). At NTIS, it witl't# availahle 1 the general public, including foreign nations.

This technical report hus been veviewed und is upproved for publication,

FOR THE COMMANDER
7%—-‘ o W\
. VON GIERKE

g:;‘;;;znics and Bioengineering Division Av NLR%‘S;} CQ?Y

Aerospace Medical Research Labo.atory

AIRFORCEZ6780/15 Feruary 1980~ 300



) &a ‘ Sl -

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE BEFOER COSPE Dot oRM
ﬂ 2. GOVT ACCESSION NOW 3. RECIPIENT'S CATALOG NUMBER
AMRL-TR-75-5 VolJwllif
L( — 1"’ = . o ] 5. TYPE OF REPORT & PERIOD COVERED
OENVIRONMENTAL JDISE DATA ' ]
é % KPPAE-168 I -EIight Lrew Noise o Volume 146 of a Series
V 9 ; P 08 1 ,-‘ Q -c. PERFORMING ORG. REPORY NUMBER
0 A —— |9 CONTRACY OR GRANT NUWBER(S)
T T T L r‘, e — ' o
IO Harald K. Hille ? T%C}bnlbd), Pep\h,
e ] ( e |
~ S. PERFORMING ORGANIZATION NAME AND ADDRESS v 10. :522'}‘%0““",7'"’“"”’ C YT AS
Aerospace Medical Research Laboratory ﬂ” ,
% Aerospace Medical Division, Air Force 62202F b 5307
L Systems Command, Wright-Patterson AFB, OH
% 11. CONTROLLING OFFICE NAME AND ADE-R‘E-si‘ 45y 3@ 12. REPORT DATE . .. /
: Same as above @éj,/// ;&;%_—
¢ . MOKITORING AGENCY NAME & ADDRESS(if different from Controlling Oftice) /;8 SECURITY CLASS. (of thia report)
Unclassified
15a. DECLASSIFICATION/DOWNGRADING ]
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, it dilferent from Report)

18. SUPPLEMENTARY NOTES ELECTE
MAR 1 8 1980

bk

19. KEY WORDS (Continue on reverse aide il necessary and identify by block number)
Noise F-16B Aircraft EB
Noise Environments
Bioenvironmental Noise
In-Flight Crew Noise

-

i 20. ABSTRACT (Continue on reverse side Il necesaary and identify by block number)
! h\‘*) The F-16B is a two-seated light-weight fighter. This report
] provides measured data defining the bioacoustic environments at

; the pilot's location inside this aircraft for 31 flight conditions.
T Data are reported fortwo locations in a wide variety of physical
and psychoacoustic measures: overall and band sound pressure
levels, C-weighted and A-weighted sound levels, preferred speech _\f)

n~a, /

DD , 5%, 1473  roimion oF 1 nov 68 1s OBsOLETER

YT VY T v e T Y T Y Ty v v —
4 SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entered)

00179380

RPN RN R, L R < Sy BT e AW o N -




\%m'rv CLASSIFICATION OF TNIS PAGE(When Data Entered)

interference level, perceived noise level, and limiting times for
total daily exposure of personnel with and without standard Air
Force ear protectors. Refer to Volume 1 of this handbook, PUSAF
Biocenvironmental Noise Data Handbook, Volume 1l: Organization,
Content and Application,® AMRL-TR-75-50(1) 1975, for discussion of
the objective and design of the handbook, the types of data
presented, measurement procedures, instrumentation, data
processing, definitions of quantities, symbols, equations,
applications, limitations, etc.

A

i

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)




T RS R T R S T T T N IR TS T T TR T AT T RN S S \

v

PREFACE

This report was prepared by the Biodynamic Environment Branch, Aerospace Medical Research Laboratory,
under Project/Task 723108, Crew Safety In Uperational Noise Environments.

The author acknowledges the efforts of Mr. John N. Cole who established the data analysis requirements,
Mr. Henry Mohlman and Mr. Fred Lampley of the University of Dayton who assisted in the mechanics of
data processing and Mrs. Norma Peachey who typed this report and prepared it for publication.
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INTRODUCTION

The F-16Bis a USAF light-weight fighter manufactured by the General Dynamics Corporation. This aircraft is
powered by one F-100-PW-200(3) turbofan engine rated at 25,000 Ibs. maximum takeoff thrust with after-
burner. The engine is manufactured by the United Aircraft Corporation, Pratt & Whitney Division.

This volume provides measured data defining the bioacoustic environments produced inside this aircraft. Such
data are easential to evaluate ear protection requirements, limiting personnel exposure times, voice communi-
cation capabilities, and annoyance problems associated with operations of the F-16B aircraft.

This volume is one of a series published by the Aerospace Medical Research Laboratory (AMRL) under the same
report number (AMRL-TR-75-50) as a multi-volume handbook that quantifies the noise environments pro-
duced at flight/ground crew locations and in surrounding communities by operations of Air Force aircraft
and ground support equipment. The far-field, community-type, noise data in the handbook deecribe the
noise produced during ground operations of aircraft, ground support equipment, and other ground-based
equipment or facilities.

Volume 1 of this handbook discusses the objectives and design of the handbook, the types of data presented,
measurement procedures, instrumentation, data processing, definitions of quantities, symbols, equations,
applications, limitations, etc. Refer to Volume 1 (reference 1) for such information because it is not repeated
in other handbook volumes.

A cumulative index lists those aerospace systems contained in the handbook, and identifies the specific volumes
containing each type of environmental noise data available (i.e., in-flightflight crew and passenger noise,
near-field/ground crew noise, far-field/community noise). Volume numbers are assigned sequentially as indi-
vidual volumes are published. This index is periodically updated as individual volumes are published, and is
available upon request from AMRL/BBE, Wright-Patterson AFB, OH 45433. Organizations on the distribution
list for the handbook will automatically receive a copy of the updated index as it is generated.

Direct any questions concerning the technical data in this report and other handbook volumes to: AMRL/BBE,
Wright-Patterson AFB, OH 45433; AUTOVON 78-53675 or 78-53664; Commercial (513) 255-3675 or
(513) 255-3664.

1. Cole, John N., USAF Bioenvironmental Noise Data Handbook, Volume 1: Organization, Content and
Application, AMRL-TR-75-50 (1), Aerospace Medical Research Laboratory, Wright-Patterson Air Force
Base, Ohio 1975.
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IN-FLIGHT NOISE

MEASUREMENTS

All noise measurements were made on-board a F-16B aircraft during typical speed, altitude, and flight
maneuver conditions. These levels describe the standard F-16B environments but may not be representative
of those levels encountered if the aircraft has been configured differently (e.g., major equipment or structural
changes).

Acoustic measurements were made inside the cockpit at the pilot’s location. Table 1 lists the measurement
location and test conditions as numeric/alphabetic designators which are used on the data pages. The
designator /A means measurement location 1 and test condition A, etc.

The microphone was attached to the pilot's helmet by means of a lightweight boom. This arrangement
enabled adjustment of the microphone close to the ear level at a distance of 0.1 meter with its diaphragm
parallel and facing away from the helmet’s surface. In the analysis, microphone corrections for random
incidence were applied to the overall systems response. The recorded samples were analyzed using a four or
eight second integration time to obtain a power-averaged level which effectively smooths out short duration
fluctuations and best describes the exposure.

Results

The measured data presented in Thble 2 define the sound pressure levels (SPL) produced inside the F-16B
aircraft at the specified location. This table includes the overall, % octave band, and octave band levels. From
these data, C-weighted and A-weighted sound levels, maximum permissible time for one exposure per day
{AFR 161-35) with and without standard Air Force ear protectors, preferred speech interference level, and
perceived noise level are calculated and presented in Table 3. These measures are widely used to assess
the effects of noise on personnel and their performance.
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Location

TABLE 1

MEASUREMENT LOCATIONS AND TEST CONDITIONS
F-16B, Edwards AFB CA, 12 June 1979

Condition
Front Seat
A

Position
Plot Front Seat
Cos ilot Back Seat

Description

Ground run up — engine speed 75%N
ECS Source — OFF (Canopy closed)

Ground run up — engine speed 75% N
ECS Air Source — Norm

Temp. control — comfortable

Auto position

Defog — Full AFT position

Ground run up — engine speed 75% N
ECS Air Source - Norm

Temp. control — Manusl warm position
short of thermostat cycling

Defog — Full AFT position

Normal MIL Power takeoff
FCR-STBY

Air Source— Norm

Temp. control —~ comfortable Auto
Defog — Full AFT position

MIL Power climb to 5000’
Cruise at 5000’ — Speed 488 KIAS- .8M

Cruise at 5000’ — Speed 488 KIAS - .8M
Defog — MAX Defog

Cruise at 5000’ — Speed 488 KIAS - .8M
Temp. control - Comfortst!e Manual
Defog— Full AFT position

Cruise at 5000’ — Speed 488 KIAS - .8M
Temp control - Manual warm

(short of thermostat cycling)

Defog — Full AFT position

el e st e - . . e P )

Height Above Deck

Sk o e

Seated Head Level
Seated Head Level
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Condition
Front Seat
d

Description

MIL Power climb 5000’ — 30000’

Speed 488 KIAS - .8M to 304 KIAS - .8M
Air Source — Norm

Temp. control — Auto (mid)

Defog — Full FWD position

Cruise at 30000’

Speed 304 KIAS~- .8M

Air Source— Norm

Temp. control — Auto (mid)
Defog — Full FWD position

Descent from 30000’ to 25000'

Speed 304 KIAS— .8M - 338 KIAS - .8M
Idle Power, S/Bout

Air Source— Norm

Temp. control — comfortable Auto

Defog — MAX Defog

Cruise at 25000’

Speed 338 KIAS- .8M

Air Source — Norm

Temp. control — Auto (mid)
Defog — Full FWD position

Descent from 25000 to 20000’

Speed 338 KIAS' —~ .8M - 373 KIAS — .8M
Idle Power, S/Bout

Air Source— Norm

Temp. control — Auto (mid)

Defog— Full FWD position

Cruise at 20000

Speed 373 KIAS - .8M

Air Source — Norm

Temp. control — Auto (mid)
Defog — Full FWD position

Cruise at 20000’
Speed 373 KIAS - .8M
Air Source— OFF
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Condition
Front Seat

Q

Descent from 20000’ to 5000’
Idle Power— S/B out

Air Source— Norm

Temp. control — Auto (mid)
Defog— Full FWD position

Cruise at 5000’

Speed 488 KIAS - .8M

Air Source — Norm

Temp. control — Manual
Defog — Full FWD position

MIL Power climb to 5000’ to 40000’
Speed 0.8M

Temp. control — Auto (mid)

Defog— MAX

Hi-speed run 40000’ —.8M to 1.12M
Air Source— Norm

Temp. control — Auto (mid)

Defog— MAX

Descent from 40000’ to 20000’
Idle Power— S/B out

Air combat maneuvering (20000')
Air Source—- Norm

Temp. control — comfortable Auto
Defog— Full AFT position

Descent 20000’ to 10000’

Idle Power— S/B out

Air Source— Norm

Temp. control — comfortable Auto
Defog — Norm

Hi-speed run 1000’ — .8M to 1.12M
Air Source— Norm

Temp. control — comfortable Auto
Defog— Full AFT position

Descent 10000’ to 5000’

Speed 448 — .8M to 488 KIAS — .8M
Air Source — Norm

Temp. control — comfortable Auto
Defog— MAX

RIS N N V3

Description
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Condition
Z

Back Seat
A

Landing and roll out

Air Source — Norm

Temp. control ~ Auto (mid)
Defog— Full FWD position

Ground run up —engine speed Idle
Air Source — Norm
Temp. control ~ comfortable Auto

Normal MIL Power takeoff
Air Source — Norm
Temp. control ~ comfortable Auto

Cruise at 7500’ — speed 250 KIAS
Air Source — Norm
Temp. control ~ comfortable Auto

Descent from 14000’ to 5000’
Idle Power —S/B out

Air Source — Norm

Temp. control ~ comfortable Auto

Normal landing traffic pattern

Description
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